(V0 YT slaamie AFAT Sl (6 o) £ o)led gr.mjl._» JW) eolaibdl gsludas aslliad

Lol 5,15 e 53 b Ao panads Jde (b

X W o+ . . . * .
;;‘JG'?G}“'}“"’G%‘ wblijwwu‘ M‘}."N"""}‘J""‘J“
VAN e VLA il s ol

oS>

LAli_))LA _j‘}l Lg)l.wk:.\.& u’:’j) Lr u_i.:b cla.» 6[.&53\3 )‘ oslawl Lr )jla..ﬁ Oeed _L..I:Lda ‘-"J‘i‘
MML&Y?, 5)}J&CLAUMW$&)M}°>;6LAMJJA LS)L.NA.:JM?‘_U‘
503 g Sy (ol Sy E Lile ege (sla paze sl OLES GL:S W RCTRPINT REPPW
SNz sls OLES baasl omen w315 LaOT g )3 (5345 36 «oMges gl 5 s ol
3 S e il 2l 0T Ol 5 Sy Oljn 5 Sl ol o (Ul 3 5 Ol e
4 LSl s 355 =k ool s e ol st w1y Ol ;Ll:mtlf\u,:_.

s g slgda (osln s LIl ke 4 SO Lgns g5 o e SR 5 S Sl Mg

.G21, G31, D82, L14:JEL gayaib

L:”}g uJLid.,.:@; ‘L;”S)L:.A Jjﬁ_c cct.a NN L@)Lﬂ\ LS)U.iiLf ‘_g.L:lS b\fjb

il g el o8I s sl a5 plaaly 4 do s ol o (5,85 Al Sl s dlie ol

a_movahed@pnu.ac.ir 53 S g Ol ) O (g ki ) 58 ply oK (5585 (g il
abolhasani2000@yahoo.com S S g Ol O 5 ply oKl sl sl
h_pourkazemi@yahoo.com.au S S s Ol Ol i e oK DL, HLslst

y_musavi@yahoo.com (SN g Ol 0L 5 ply Kl sl sl



AT Sl (€0 ol £ oyl gr.njlg JW) eobasl il aalibad LI Y7

dods N
Olis 3l 5 OLad (oMl (ISl ol ) sla [ 5 b il s 03 208 il
23 bl I Sl gy o Ol 5o asls Ll plie 5 (adal (6 ISSL elS plalS ps o
ol 2 Olis 51 513 sl YT U s Ly s (IS pliss (gl ) 5 SOL e
CLAlS alS S5 4y Sl (UL sl o ¥ 51 iy S 5l e 6 ik
i oAl 4 et Ol s Ul 5l oo ISR 5 Lol | 055
05 Sk L Ol Ol 655 5 255000 (UL Slles Ayl 35l Cean3 IS 4 by,
534S Cenl ol sl ol 3 a8 S5 0 G o)ls a5 LB 4 Wl Lol
g 055U 5 el pll bo 5 Dhpe a0 Shas SL3)l ) )l SN 4 3 S
(Sl el gl (L5 samme) ol w8 S5 g0 o bl 3 S 5L, glede
O (gl (B8

g ol Sl s il b S e et ey S s
Clad QA a5 Sy s plsil s gy ( IS o 3 5de sdad 35y L &
o) s sailae Lass bl 5 Sl 5 ex g Slay et 5 aelas Coaal 3l o)l «SSU
5 o3l gmp O s (IS 1 5 il Coal s il anls sy e
SOL el Sl G cpl 03 B8 e s oledle 4 5L o)l ser «SOL g pdb B,
ERINge )

05 gasldr ol sl Ogas i S a0 ¢y Sl 4 s Wi (50 5
(btag P R s G leslinad 5 s s SHLs Sl sladsle ol
55 bosas oslasl Slosl )3 (S50 w0 has cal il alad by olawe sn
el 4 S 13 gls e g 5 eslinal 35 Jbe s

Lghéi;;M&@ﬁ SSolhe ssie il slal s )l s dlie
sarass iSo 53 el (IUSL il al !l Ly 5 s edhad (L IASSL s Lol
e Sl bt e Tl 0313 3 2 3550 15 Ol (5SS plai IB s
S gbeesls lhaslinal b oLl o 5 el &1 alad sy sbane sloddle 5 o
el odd sy S Lo 5 0l 31 Joe gileans 4 Ol 5l slasSL



\\V b‘ﬁ‘dﬂmlew):@bﬁ%wdhf‘jb

Sl ed Il 53 5sd e allle S pdh dlie Cda 4 Sboes gl
Jde ( a3ly laesls Sloslanal b (gday isey 53 555 o e Jde alies sla i

Syd e Oy (6,4t OLL 53 5558 00 Lo 5 (silwand Guiss

ek Slsl 550 Y

ol g pLawg ilwdte N-Y
Lo GLOGSS 2 53 5 ol Sl 5 e psb 50 3l sl B s b
S 3ph e pae s ol by obang dis 03 30l age ol 5L, s ouel
(428 Oloy SI-) Croaal oy Jsb s sleserss a6l STl e ang Sl
Ol ol i (2 g Olos I [0, T Sto «pame Sl aliols G Sl e o s
i S g dal g Sl e S IS0 Gl e e Gl & Ly A 4l
O AYAY Sl &S s asetie (65540l 0553 OLL B 1 eaze ol lis

ey sl e @‘ aw hls e Bas (gl J’Li“-'-:é-’ s g J_,:.S nu”J.E.} 33
b S 3 ar g sy s uU(t) IS i X(E) Cansy gaie 5t Oboy e 5 oosdle
wdl il J 28 oine Gl dngr Slod o e e S 4 CBls (o Sege S
opa= 1 s gas Uy 50 1) Candy piite A s O35 0 A g J 85 pite s B
Aoz o et L by bt i il s (ol Kb Olse 4 J S e
(YL YAy LIS, )
gy s iy x5 NN
Py ed s Sledbl Jltle Fr o5 Sledbl Jbslu F o asas las S S oo
S w(t) 5 el wul b x(t) (S, F,F, P) Jlal glas s il Jlas| o1l

! Chiang
3
1 A3b e (5 508 oMbl el (slls 5 sl o £ oy 5l 3 B F s Kee sladling aon 31 oSS _islas Fy

FoCF o ol By 3l g 28 oMbl gl By wsbs <t 31, FL € F



AT Sl (€0 ol £ oyl gr.njlg JL) eobasl gildde aalibad — YA
sl B3lal J S s G5 D se 4 ikt ool skl Sl

T
MaxZ =E U I1(t,x,u)dt + F(x(T), T)

s.t.dx = f(t.x,u)dt + o(t.x,u)dw
x(to) = xp
z(T,x(T)) = F(x(T),T)

) .

bl dingy J S At Jo YA -Y
o b o Jpamn Jodl s SWsla it (ol b wp J RS Al > el
IS s = sl (oo aslan) Ly Siaeln 5 pae St Jool el oid Sl )
JB ey dslee 5 L el o p e o WS (Grus ae ) G SH S 30l s
Wslas 31 Bl €550l o sl 1 il o b3l gy J 25 PBlew o (sl oslinud
PVF AYAY (LIS, 5) 555 e esbizal oyl

Sl ol olal 5 05 50 oslizal Siags ool 51 el sl 05551 s 4 (4l
Mo Sl b o 0dledl e (oSS B 3 58 (o, tg) s lebal o 1) §s 0 alais
5 ol ol sheslindd b wigs e ol 5L Ears aads Olgs 0 (X + Ax, ty + At)
Gl wle) gilwesle 5 dx am Coxdy e el 5 o Olitie aulbe
J5S Blew Jo sy ool dolas & (Gl i il E[dw]l s dw Jols oM
03> Sialed 13 Soge 4 s Sl el alial dalas 4 p s o5 ey o0 ol aig
(00 11440 ( WISus ) 55 o

—z,(t,x) = M;zx [I(t, x,u) + 2z, (t, ) f (t.x,u) + %azzxx(t, x)

oo Ay ¥Y
Bl Sl s Slp g GLGF A s p 4 2 aalllae 55 (Y1) Sy

S Sl Sy G Olse 4 dolal (ghnael gy Sl G cpl s el atls

! Berteskas



4 Ol SIS s 53 molis gy amnass Juks b

1S ol (6,8 el S 3 b Lyl anw s OF a3Y oS ol sl sz e ag
Geiosd ol 53 gl A5 (gl S o oo 5 1y 0T A 5 Je alas (sla ke
Lol Cio s 33lad sla ite oS oy po ) 0 Conel 0l oslinal Gt alasd 55, 5
o5l Csllas (Lledolows & b G s s 5 aeeslal Ly 5l aS s Ollen
S e a3 1wl g arasS Ol e edd b e S eslinal X s5
3551 s 4 sl b el S5

sl S Sl Sl S Sae (i s adlles 53(Y10) LS 5 Tl
Ll stae o e s50sm 5 (osls g el s plow D B ady 2l (ol Ll
I 31 eslinad L1y Slaal cpl g Jo ol SO o8l (gl OT .ilosls S35 w1 3,50
Rl 3 edal s 4l L3S s p YOVE B YN Gladle b s Gs (g5l
SF el 5 5 S el 52 Jbo Sl s g1 Laialy S Olpe 4 Ll 5 o andllas
3585 13 eslinal 35 5e (galal il (gla gl b ablis 51

Slr e et Ollan 51l 1 355wl s> (Y 8) e 5 05 Sy
sl Cf'mk;b\;jbjajj» SOb ol astls 0 sslal o g & oS b s LSS
) 53 6 e jarass Al 353 e ke Glosl s pls ( (Sb ol 1 el &S AL s
Sl 33l s b ohlaslen @5 gl STl ol sty 0T 4 G
—eS —0 ke diles 5 L gpoal ol Sl diese ol = gl Sk e s i
a5 s 03l 0L 6 (5350 anllls S 55 Sl 53 el 0k eslizad (HIB) (pals
Wl ol il e gy 2 31 rul 53 el ol o

oslizal L1 ol S G gl 5 Sl 55 allis 53 (\WAT) 01,55 5 0L gemes
535 5 b Gl 3 el 03 sad (S3ledie (Bolal sl sbene sladde
shane dhe Ol 4 dlul (IUSSL s ol S0 G la S 5 Slasie

A3 b s ap s 050 85 60 4 ol s 0T L slite Ly sl

! Tuovila
2 Halim
8 Chakroun and Abid



(VY47 Sl (dr ol £ oled gr.njlg 15[V IR WL W K VAPV C1 V%Y p—

b dlie (sleml 3 sdiny 55 gad oS O b oo |5 SO 3 Shes 5 asiie Olej 1 alad
5 5 35 (53l 1y 0k il e Ol SOl s s adls (slaasls S eslicud
el s A Sl e Gl o 4 s el L
Jhe & B s SSL Sk, s o e 5> (VYAT) 0L 5 Olgwse
ol g J S ST 3l el b e sl 53 el wtls Ly sl lane
Gladis 5l pagr 5 ol B8 15 ) 3p5e Bl U IG5 by 05 SO,
G S S LB s S e ST | el (SOL sl oS S lke 5 (slalsle

C,.w‘ bJu.: ubb:«"

dds oy s ¥
2bs B s eolgly Jde 5 o5d 0 Ol Bolal Glg b aies iy 28 055
Sl aslsl 53 48 33,5 s Je opl Sletle Wb ol dies Ol 51 LS 555 e 4 0
S
Jole (SSU Jol gladalys & ol opl 55 Geiw Jhe 3 i SSL gladel ys
Losgie 51 30 el 5 Solie e 51 36 welys (Slas 5 @508 gladal s
b e ) Do a e Ll e Zub oansl
Total Income:y, + 1/ Lp(t) + VL, (t)

Mg Ly Al o 350,831 5 (Sb ol &l 51 Jol= Lelys yp of s &S
35ae a3 aBl polantl SMged Ly ool oa33l b s ie a3 anly olan
3L s g e TV Sl assl L ossie O 51 SSL s s V’é'“"rf (Sl
S ol g O 51 dde 53 SOU ledst el s gz il o S Lie 350 O g
4 oyeee L LSSL lulidl Ol ke 53 Sliass 5 LSL e <l Sl W o
Sl 4wy b 4 LASL (s s 4l o35l el Sz als
(A Y0 OLs 5 Kn3) Wles sl (S lo g pé



AR Ol @A s )3 polie dingy eSS Jibe (1 b

3 KL peges sbaaups S g0 4 SL b e G e 53 1SSl glaay 2
o S bt Ol )3 Sl ases sbaa a3 8 o el SOL e slaa 5o
Ao e e S Olse 4 o SSb s 4 a5 035 Wes o IS Oljs 51T 4o
I3 O 25 g 4 Ol oo ) SOL a5 a3 1355 0 a8 S
Cost of the Bank(t) = ag + a;L(t) + ayL?(t) + csLp(t) + ¢, L, (t)

Wl a3l b ssie janass olg aa O o SOL OMged IS ggeme L OT 3 oS
Glaos sletle gl b Sl 2 [ag,ag,a,] 5 (SOle ssie javass olg 4w 6
Vsans cplie 4 40 255 & ool 1>l 4 Y ) o oS s il e SOt
5 Sl 5o spse Il 5 SLSG ol Bl S s ol Pl glaag e SSL el ¢l
4 aseia b S Ul Jo5 JK8 L8 €u3a Mged Ol SRl Ll
Sl sk 4 miy laage 4 5Ll OVl L1 5 e Ol s
4S5l eslial 35m slaslle 5 Sl Lt slad [l asle S s el
SSE 5 Sasmo ol w5 eop eyl wuge Ll opl e el
Ob Cslie YalS Javass glagsa Jbtle oS codl s pl @ 58 Javass glaas e
oW ente
G0l baged Sl s o et dse a il L Cds b 1L s w0
ol s 0 b 5 Lolps ad 51 ol Sl a8 il s el b
AL L ssas 53 el 4 S8 g Wlie Jde 5 idde JES 5 Camdy gla piis
SAS Sl ane 55 Ol g Olpe 5 o3y Jde Cands e 53 (SLEe 5 b
Al e

s &l Dl Olas 5l alsd S g e aras O35 e 8 4 ax S L
s iy 25550 S § 555 nl S o Cams ool iyl b G 5100 gl 5l 5SS a0
Ol py S a by Ol &S sl ol eslizal Pl DR s 5o 0 oL

(Y ey LQ\)KWAJ\Q)M):.; rbjsj,o) Llos gas

! Mukuddem-Petersen



AT Sl (€0 ol £ oyl gr.njlg JW) eobasl il anliad L1 \YY

dL(t) = L[ () — cV)dt + o ()dw(t)]
5ol Lol DUl gpeels slhel ol wuza € sl Glapls o, 55 7H OF s oS
Bl yanass CVged Ol Le() 81 a3 ol pls gl Lo Ssln ol b w
ool Oy 25 s a0 15 O Sk (ol o A2l Sl 3L b apie ulad
dLe(0)/Le(0) = pe(D)dt + o(Ddwe(D)
ol 3 s Sis lils aS Ll e Le(8) sl sl sslas a3 dwy(t)
E[dws ()] =0
(dw,)*(t) = dt
dwg(t)dwe(s) =0 ifs#t
Cal sl b s sie oo (ol (o SSle stiasilis o pe(t) = E[dLe(t)/Le(t)]/dt
Al e dt Ol s
dt Ol 53 ol as3l OVges Sl skiasolis o of (1) = Var[dLg(t) /Le(t)]/dt
Al o
b oMed Sl o Slke JMie s Al s OLKes 5 O p3S s
sl ol Ly ol o Sle Sltde b 5o beulys bl S s p(e) = rh(r) — c*
= =T R RUPIF RN é('iJSv‘ s OF olg ausa b ale anst
MK L Ol SO g gale sl i ol W3 plad o 2005 0T 3 55 1 e
3 3 g5 e kS pasiie |3 5l 5 palad 3 g Ol (SSL pls s oS il 5133 S e il
g5 el @ o G 3 W pd e s abol S Bl SBL Ll S A S L
305 Db Sl a5l ssie 50 S ol b S s axlpe Sy L L 0Lgs
4 L L) s BlS e O5f SOlwd s 4 ar s b il e s oS5l ke o

fembes Ol 5 S5

f — C¢

Ves Sl an5l O wuza O (ul asil g 5l s TE 0T s S



\YY Ol @A s )3 polie dingy eSS Jibe (1 b

e o be (Sl andll sy 25w Gl )3 Sy oo 5168 IVl (ol L6050
255 Dpe 32 5 st Ope sy 3550 Jae g edd Ol by $5ISSL S alie
e g s 03 s S SIS Doy 4 s 53 Sl B eyl S
25 Sose b Ly() m Candy iie S5 S o ablas Ol o oS et @

HGIJY

T[S_Cv

dLy (t)/Ly (t) = (( )) dt + o, (H)dw, (t)

Ly(®) 5 Le() om G55 SVt g5 33 51 ol L(D) SOl Mg S g g0
il b s S 6l tOl) 53 48 (g poe 4 ]
L(t) = F(t, Le(D), Ly (1))

LVLSAM;) c(qo YooV ‘\k‘)ﬂ) }:‘i\ 4-\”-\.5_5) L;LS JﬁbL.\.aj 6;&:.—.;‘ﬂ> UAL-&‘]J c4>=:u DL

il r.:.a\}} (YYA YooY

dL(b) = ((“?y_f Cf) Le(O) + (“SY_ CV) Lv(t)> dt + oL (D) dw(t) + o, Ly (O dw, (©)

v

bl gl L oS o ple dsles (D5 o 5 bl Ly i
Le() = a(0) L(Y)
Ly(®) = A0 L(©)
ye=38D(0)
JS b s lie 5 ol aasbl sste Ol g e S wd s a Ll ol 0 sS
ot 8elulg o g daler S U0 SSUL aossw 53 bt uiie 53 cpl s
L SSb cloas 51 ab dels a5 ol (55 byl 3 il o SSU Sloast olydal o
Oljws pul3dl Las ol ol 58 ol Glas s V.:.Z.L.u.a Ll SSL glaes o Js Ol
) .,bl._:%sa U’:'i‘fe‘ J.u &L @JCJLAJ} 9 QLS)[S “_,&:: Sl cC)LKA\ cgi.:l; le.he:ﬂ

! Allen
2 Tsay



OFR Ble) (60 alp £ ojlod coas3ls Jl) (alasl g5lde bl ——\Y¢

Sl 5l b tels daly ol (S andl 358 asie U glaesls 3k 5l Ll 5
L;E).- 4.]@‘) L;.}Lw LS‘J” B;«.:\ DL 45 Mbd@‘)@ lﬁ r)b a2 C}J )‘ ueb;;.w 9 &L’
Gl IS bl olg dlls (SIS e B bl 4 s b OS] ol sdd 5

S sl 3 o

dL(O = L(D) [(a(t) <“?; Cf) + 20 (“SY_ C)) dt + a(0)opdw(t)

v

+ A(t)o,dw, (t)l

s K25 N -F
i e s el 4 SIS w bl 5 (58 s et ($3lgiis e Slasiin oS Jb-
Gty N Gy ol Gly b Jde pn ol s ol e i
SL s bl sl &S S0k e et L el OIUSSL s e anass
ol 514 el s g allt b 250l Dageld S Kos o e duse o s
ol 6 5 )ls slar U3 s il T e s 4 SOL wgze 5 LTys Jad 35
L 58 s wline ASL o Jde 53 el Sl OO g5 93 e Sl s dslee
Loyt S onia fab 53 0350 45 Sppo nl el 480y s VOV 055
L Sl 5 ab 8 Gl celew Cwd 53 ois (bl Olae G« ki Ol e
B T L3 Sl Cad Sl ks o 03500 Ol ol ol s ahslae S )5
it s (Sl5 0 Db 5 I LAk 0 08 3 Gl 5 plew 55 Cd Ol i
(S Ol 5 s b b panass S Bl by

Max Z(t, L¢(t), L, (D)

T
=E U e Py, + rfLe(t) + rVL,(t)
to

— (ap + a;L(t) + a,L2 (1) + ceLe(t) + ¢, Ly ())] dt

! Merton



\Yo O KL s 53 il dgy Jaenass Js o~ b

€

) dt + o¢(t)dwy(t)

I dLe(t) /Le(t) = (

Ty — Cy

s.t.

) dt + o, (t)dw, (t)

|4 /L0 = (7
ol SO odul (sl g b 551 mlome (51 o eslizad L35 &5 BOT s oS
Condy e 93 il YU gslar giluag dies oS ol pl 5l 355 &5 Gl
2 ke A3 S Ol 4 G a sl Ll b Wbl o 3L e Ly(8) 5 Le(t)
el 0 31y Je
Coxsy sla e slad il 58l Ll 65 S dal s sdamn |y Jdbe S ie Lo 3959
Jbe & om ool I sl 0 Sosin e Jde o 5 il Gl 1 LS
g BB gle Simy dals b oJ S e S 5 Condy e S b 3l lae
S Lol el dales oyt s Sy oyl Gsb a5 oS s Slsls o
e agd Cobl 5l &S g el sdane Ldl s SVslas 5 el o Sliis
O kol Sledbl Lai= L Jie 03 S esler ‘yué@wéuéﬁy 3 AalS e
ol dis el osls s 5 (bl Ly, Sl eslatal 5 Lonsy a5 S S L Ll

1355 o Ol 25 oo 4 koS
T
Max Z(t, D()) = E [ J e [(8D(® + rfa(t) L) + r"A® L))
to

— (ap + a; (D) + a,L2(0) + cra(®) L(D) + ¢, A(D) L(t))] dt]

T[? —Cr T[S —Cy
s.t. {dL(t) - L(D) I(a(t) ( ) Yo ( )) dt + a(t)opdwe (D)
Yr Yv

+ Ao, dw, (t)”

S Conl ol @L@ll(t)ja(t) Jﬁéhﬂ&éwawwu{lﬁ
L 0T oS 5 pite 55 pl J RS L 15 o SSL il oo OV 51 S a g SOy

Slsh s eelS e S 1) 3 (605 s Olgee Laiieee 3 g5 Ll s il Sl sl

! Kamien and Schwartz


https://www.amazon.com/Morton-I.-Kamien/e/B001IXMDAI/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Nancy+L.+Schwartz&search-alias=books&field-author=Nancy+L.+Schwartz&sort=relevancerank

(VY47 Sl (dr ol £ oled gr.njlg JW) eobasl il aalibd — YR

3 Sl Gae g et D) e dies s 3 OIS s e (Y0IY)
oolat] (Saay obls Soge 4 4 ) S Sl g o Slaaes 53 OISl
Lol 5o b aS ol (658 cpnas wlie oS ol ab § b3 53 J 1S e Ol a0 ol 4l
W}W}AG‘&SMQM}J{W.ﬁMB rL>_L3\ Jx8 o e 590 5
b eMgus IS ox L(D) (,A;;Msﬁ,u Condy prie SG ki bl s il
dalas adlis ool A3 534S el ol 5yl s e pl s S (6K A AL e
g 53w by a8 Wb o Gulp kel 3 p g os Sl e Cands e Jodl
AL e SSL Mg 51 sl

s J Y-

dalrs Soypo a4 A3 hls sbang a5 Sl Ol sk Sle s a5 450k
Sl Ol e Kos il Jslp dalad Aol b fels dslee ol 5 il Ldl s
oo AL s o e Sl ol 5 Ol Cles ) Sl eslid LT Bl
il dolal U3 Ll ol aies O en byl 53 10 58 eslinal L gy (g5l 5
oedy dslee s gas eslinal (il o ey dslae Sl eslinal S Ly (635400 0 Sy 51 L

Max
—z.(t,x) = 4 [I(t, x,u) + z, (t, x)f(t. x, u)

1
+ zzxx(t' x)(0% + 05 + 2p120,0; + 2p,30,03)

23 ot u) soq (tx,u) f(tx,u) Joles Slole 000 5 Lol &b osls 13 L
s lie sl s b onlie | ol dslas 4y 333 dslas 5 ol 5L oy alsles
M oo dde OAd Jesle jsbie 4) WAL e ) Sy 4 &S Bk V.:aa\f

(wle“w;#‘)ijwf‘jabwduw

! Belman



\Yv Ol @A s )3 polie dingy eSS Jibe (1 b

—7,(t, L) = ij [e—ﬁt [(5 D() + rfa(t) L) + rYAt) L(t))
— (a0 +a1L(®) + a,L2(8) + crau(t) L(O) + ¢, A®) L(Y))|
T[F —Cf T[\e/ —Cy
+ ZL(t,L).L<O(< ” ) +7\( o ))

1
+57L (t,L).L2(a?0? + A%02

G5 Al 31 Al A3l s Sl J S Sla ke 40 s s a6 )y 53
\)onTC,.w)Mﬁsw}os‘s)(}ﬂj\jm*u‘ﬁﬂi&Ftﬁﬁuﬁﬁﬁw\mw

:wl;mﬂfdjtstguﬁ'xﬁ@M&Fdﬁf&wl{.ﬁuaﬁb—éﬁdswﬁ

né—c
_ i
[ e~ e ”‘(rf—cf)+< - )ZL
e PL(rf —c) + z.L+az,. Pof =0 s a= 2
{ ZLL'Laf
—ﬁt( v o__ )+ @
T ¢ e r [ zZ
lte‘ﬁ’tL(r" —cy) +( - 1J)ZL'L +Az. 20} =0 = 1= 2( » )
3 ZLL'LUU

SOl e O U lp 5 ed5es @IS Gl ey alslas o3 1y ag oslis opl Jl>
(B ) 3pe sslind ol sl s g olinie L OVslee - sla s,
Sheslanal dslae s 4 a5 L G dslee | sl i, SO L(E0A-EET VAT
055 ol el cul o by Ol 1l o gy ol 53 b pa ool ol b s,
e Ly el ol i b sl 51 g e dsles s el ol Ll Ol pl
Shls G 1l 45 55 e Ol 0 85 Dol & (0T IYAY (LB, 5) (oS s
Gl Wb o b ol Sole K5 L) e e 4y Sole
W OlE e ) Soge a ) s st
z(t,L) = e Pt{Ay + AL + A, 1] + ¢
25 Lose 4 Zpp 5 2Zpc 2y pm SR Ay 5 Ardy ol pS e sk 4

M'uf"ﬂbLinvi‘jwjms&ﬂéj\.)gdb&i@dmbdjbbu)b}ob}wd.wubu

Jubﬁ&



(VY47 Sl (dr ol £ oled gr.njlg JW) eobasl gildde aalidbad — YA

z. = —Be Pt(A, + AL + A,12)
z, = e PY(A; + 2A,L)
ZLL = ZAZe_Bt
feled Gt ) Sose w |y J RS
(rf — Cf) + Al(w) (M)

a* — Yf Yf
2A,Lo? of

. 0V —c) + A ()
h 2A,Lo2 o2

Oy 3 eslinal b 5 o8 o Joilyis aolee 53 J 28 sla e gy pslie ISl U
:aﬁ.,\M}ﬁ-ﬁ)'Q)y«g«S(Ym:Y~~\/‘\QJMJLA)

= [F = Loe(9—%[012+022Dt+61Wf+02w,,

‘;u.;b ‘5Ldsab|.\ J'| oalzul b Je (5)“‘"4'.'.*‘:' £

Sl sy 3l Ol5 n $3de Do 4 LT gy Sl somn 03550 s sk o
b ol il s slee IS Syg S1aS ol 4 3 gad esliad Tl 55l — )l
S A 53 1) 5 IS

dx = a(t.x)dt + o(t.x)dw

235 36 Il Dk e (Slaspame 3l el L Wy s islar 3

Uk Ol 3l x gl s Laulssl Ol pad aSul as a5 b 39 o sbol (s 0 W55 Jlo
Sl ) Dose w0l e ) AX s kT OL;

AXyp = Xypq — Xi= 0ty XAt + o (ty. X ) Awy

oy ol el S sS Sley ke SGAE 5 Ay = Wty y) — wty) Of s S

L AL Sbols 5 i 50ke b dless s 5L AW pslie & dul b (5loand ol

! Hanson
2 Euler-Maruyama (EM) Simulations method



(AR Ol SIS s 53 molis gy amnass Juks b

Awy = VAEX N(0,1) alaly ol p syliliad Sl w358 51 sl slael Sl sslicd
Ll e (o3l axdls | B oles 5o X dul b lde ST 5 onds femlad on (gluand
Dy e 3y b ) Sose ak=1LN ¢l K+ 1 0k 5o
Xpp1=Xg + 0ty X)) At + o (ty. X ) Awy

2 Xl s Sl Al bl bl b pl s b e tiyq = KAE OT 55 S
O el il bl w3¥ (YOr VooV (0 suils) ey o Do 5550 Sles o5l
G3de JMde (pn she 4 Bl e i 3 3 e bl gsde 350 el L
V) dlo 55 Jsb o3 0l KL 51 K wilale glajlel 51 aies 55 35> 50 (sla al i
231 B el en 0 5 b me & aalsl s el 0l o3l Golo
dis sl el )l N8
GLSSL 51 S wlale glaosls 31 Wllie Jke sla byl (g3de polie 0351 Covs &0 gl
Laosls cl 55 oad S5 alie 3 OF ol SSL cal ol 53 40 48 Sl o oslizal O
Ll g3 opde e dle ) 53 &S Gloy el by il o ol VE 4 L 0
ol odaline LB 35 s 55 Lajuell (gade Jldis . EL e ole Y8

Gaie Jdbe s esliul 5,90 sla el )l (g3de palie N Jgd

Al et Hldze Al et B
YAR3 of feato ¢
«/YAY oy 00 c
VAT f /oy mf
+/+\ve rv VAL e
ofeevi a AR )
1/04E-1) a, forit J4
\/o Ye \/o Yo
Jvo A, o/¢1E-04 A,

i (glaasl -



AT Sl (€0 ol £ oyl gr.njlg JL) eobasl giledie aslibas — [T TTT TN

Jde (5la i iy s end Y-t
Sla e oy s Gt & Duph KAD Gl e Je bl 308 3l S -
2315 O oy s S 0 4 (it il 5 sl s o SRS 5 s
el g eslizal Lobsle = sl (5luand o) SIL(D) augr o (oS 8l el LD
Pl el e el s el 4 e S L
Lyg+1=Ly + alty. LAt + o (tyg. L) Awyy + 05 (ty. L) Aw,ye

Csd &gy o ol S 2l alaly & s il sode olie I8 sl L
e 55k 4 s sladsl Bl Lebgyle — sl (ilaand hsy Gb oskie ol 4ol o
Al s Cows 0 D(D) g s LOT Sl oslizal L5 05wl S 58 Sl slaosl s
("i.)‘;d‘ SR L (Dl 5o doles) (gloyas Y (glosl 5 a5l AT 1 1) Loadyl lais
b 23 N =4096 & 1 silennnd Sl o3k 5580 o sl (6= 1,24 v )
Sols b Jle 5 25 3N AW lis g dal g At = 00024 a2 53 S oo eonnd
o ol 35kl by w8 5 Babal sl Sl eslinal Ly Aty 5 ke
o 0oy 53 Lodnl b sllie SIS 5 s pmled oo 5loaes Awye = VAEX N(0,1)
Sl plos o cos k= LNl b+ 1005 s Ayl b Sltde (ol 4zl
el 458 8 5o Matlab 1530 3 51 eslizal U llis 53 e plox]
L ONged a5t Y-8
0581 dabgsle = Job (g3luacs ooy Sl eslazal 5 e mell (ol (gluie (oS sl L

Lo s el (S3loaned ) SOL Ol sy e Loy it dgy e ol 50
b e eseia i G s (lags) asle YE o5 S Jsb s Mg



'Y Ol @A s )3 polie dingy eSS Jibe (1 b

il Optimal amount of Bank loan

Loan, slate

i, Time

SSU Mg gy e N 15 903
s glaasl e

WS Glapiis dg e ol 0 O5S) Lamds e Ay s OAD pasila L

Cro 3 b pl gl b aled plsl 1) O pll 51 2 ag i o

QM;@\,QMdJ;\j\@ﬁ%gu,-wo\):&@w%)\mﬁwi
Al e sdalin LB 5 IKE 55 oS sl

x 10

o Optimal amount of different Bank loans
12 T T

T ™

N e e .

Lf&Lv, state

N : !
¥ 175 H
ety HRYAN H —— — Lf:fix profit
' Lw:owariable profit

o 1
o & 10 16 20 25

i, Time

Mg il C‘_,;l Koy o Y 15 500
St glaasl -



AT Sl (€0 ol £ oyl gr.njlg JW) eobasl il anlibead — VY

3ls slaesls b dbe s awylie £—£
Sl ped a3 ol 3 Bl slaesls b Jue S el s w4 il alie it
e Ly dle gs e b s 01l GLSCL S (S adlgd a8l Glaesls 4 by
2 dbe s eslitud 3y ulis S Ll o230 13 aglie 5550 e Sl el 2 e
SLalale slaosls (S anslie ClB ke 4 5 oll s 5 dl o ele s
FB 5SS s S lesls I8 ealial 550 1y (glabals 5 SHlhe Egus s Ll

J..Jl.:w odalin

EIRE
fagmmwnn
Ouevmncnns

/v —

Faonunnnn
+‘5Iq_|3|7-

Tahnn e

AR

o F VoA LR TR IR L T

w8lg slaasls wlul p sldsle 5 285 5L OMgud Hls 903 ¥ 15 503

Slal L eole -

(sily slaosls Solaly Silie hlend Ly il edalin BB S 655 Oles

S Al gl en LB 0 e Ll 5 gt dal 5 2ls g e b (5 R0 Gl
&b slale LSLAoJ\J C‘fﬁiﬂu\ o‘}>=; ‘L;"‘;‘J P L: Ll o C)L’ij.: C)ju_? L};f}h )l
e)j.sd}.la).solm.{lL}.@L&JMQJM@&pdubduubASQ)Mw\@ML_@



VY Ol @A s )3 polie dingy eSS Jibe (1 b

Sl alis 38 o)Ll U5 O @ 2 s 5 (5 s demlis 31 S (6 S0 G
sl b 51l e sdaline LB ISE 53 e 55 S Wil e lbsle SVged 3 pdome
Ll sl e edalin LG avgr 5 oodls oo 53 58 3 33 SMhend g5 55 Sl G
SIs aag rme &S Sl ol s gladsle Ol Bl e 5 A oo ol s
Pl opl e s Al e i o gLl OF Gy als s bl o3 g i A
Sy Sl e 033 1 e (555 e SSLoses slaial @ s pd e bs e
Gy eSOl oS sl el ol ) oS Wik o SSL (8 slddsle ODges (10
4 5wl gl Mgl cew Sl gl LB O sa L (2B 5 5L Rl
S s bles 2l e (g 50 5 g (13 45 S 5lie Mg e

Jbe s ol )b Comles o 08

e gle il ol Lo O (g3ledie 5 ) o sl S 5l S
Sl bl Sas Sl I il L 5 o L 0l e 5 S50 ol 4 il e
woaryg b adlle 5l cand ol o doled el e slacials plulid 4 Gl 5 5o
d g esls i [y b el o Olal (SOU e 35 g0 Sty 5 SSL a3ls ol

il o 5 b a8l i gla el il e sl 4 il o

AL el o Ak Ay e
e e e
/9 /v m§
o[y AL ns

Jeeto ofreo00 cy
\/'0 \/0 Vo
Jrss [YAY o,




AT Sl (€0 ol £ oyl gr.njlg JW) eobasl il anlibead — [T \Y¢

Lol 4l 3ios s JMie 4 a5 b 3jde 51 G ollas) glas s &S b al b
5 oblag e 233k Sl anass dysa el odd o S0l el 5L SOL
5 55 Sl S b Sl (5l 5 s 5 b 0 5 K
oo 4 Sl Slalsls CMged diy e DS gl 4 53 bl 0l a3 S

NG [ | PROVE S S

x 10" Optimal amount of different Bank loans
1= T T : T
[0 ] e T IR B T A — —
@ H H ; H
o H H
© : :
= H H H H
= ; H —— — Lf:fix profit
— ] H Lwowariable profit
e S EELCETCeerees P .
i i P : ;
- : Pt W e :
L e e, H H T e e e
o i i i i
o £ 10 15 20 25
i, Time

el ot 5 dny OMeged ilien 6 3l gy s 515 503

s glaasl o

33k S 53 Sy o SRS L el aseia Wl pe 53 45 455 Olas

b rie (A3l IO e Il A35L DS b OF e lsline OV 5 e

Ol el 88 13 b a3l g 51 VL 5 l Sl e s BB

O Olug 5 Sy Olor 5 Sl S0 £ S oSl 35 Olge Sl 8 K0
s e polantl s a |y gl Sl (6 i g AL RalS

S 4o 0
9 o, bl u_é)k&u LSJl.L(.:L: La Lf‘ml LS)U&’L’ UJJL:..; B d,wl.w‘ LSLAQJLL? )l Lf{i

bl s S Uoasie ol sy il SOU Slacled 5 aasd 35k Kol



\vo Ol @A s )3 polie dingy eSS Jibe (1 b

5 S b s Sy 5 ok g Kol 4 e 0 4 pavhe Jles
G LB s SSL s Sas (gladde ¢ s e 4l 0 OF b, (5lede
rl 3 el plnil (SlaslS 5 Al ad A0l ol 4 O sla S5 aes Ol b oDl
Jie & HLb ol G e s Bl S8 sl e (a3l 5 s Sl 4
OF 4zt &S AL o oDl (g,luSTL e pamass i o p’Y iz b el
Aot olgS @ (ol i IS5 Lk AL 0 Sundy 5 J S pae pdir s
53 wlid g L > BB &S el eyl Sl Jde b 4 g sl el
ol g Dl (Gl w5 paS 5 G35 g ey Sliale Sl eslitl L Sl G
Cowd s 8l 5 Sl sld asein g ge la il lal y Cans g 5 J S ola ate
ol el gl s KU Ses el p cl 9 L ize ol eode palis 0351
g )l s el

3,80 (3ladde alies 3555 Dl O O3 Slarws Shs el 5 K S
e Kl g o ol G 5035 (Bl 5 3dme Sl ol mals 3 Dl (55U
;ﬁif’il}-&abdésﬁ&omkuucﬁ@ﬁ.Mb@iau@d\ﬁdaxﬁb)w
o Oliime 505 55,5 b i A3 e b s Ses 5L (g3ledis winy 3 g0 4l
Llg 5 spdpr b 5 pasete OF Jlaml Sblal 5 odd 5 LS S cpl e ol
O Olgze 5558 (SOL s oalitl 2550 G 5 e S K Uy 4 il s
a8 I3 eSS oome o el Sl b oded sl G Olge w s 5,8
2,8 AT gl S s 50

@\.:.a
UL-@—"“ ;a.....ﬁ.@_s”:' ) Jw@,ud“ b

LS 3 ol el (6 SL e 5 sy obitgs Dol OTAY) o LT (Silr —
O 1 olbll e o8l



(VY47 Sl (dr ol £ oled gr.njli JW) eobasl il aalidbad — A\

(Sl Lo M iy Grool ¢ Slad sl gl il il (6 e S (el (Sia -
(il aalilas (6 IASSL Cmns 53 (G313 5m 5 Sy Slo g ot dalys (1TA0) [ Sile
AV=Ve (((YOV) Vo L salais/

(\V‘\-\) ulJ_»lS 56).’\4. LMM &5«25)}; c}p' LJL_::MA M‘yl LU).SA.: LQL_v_)M
S eslinad L) 3Kl 6831 (gsluddbe 5 Olnl 5Ly S USSL L3 mbe g ob3)
VY=L Y (‘\\)Yf, ng..A/jijém 4.4[.«(«,49‘(;5.9)[..45 6Li}g bs"li*‘:@" 6[.&&})

ﬁbuﬁ (W“ﬂ) Q‘Jals cé)Ju. cww?.kw ‘wlgls)ﬁ ‘jx.,a' ‘u"w L;W;J\j_:l gg_)jza_i ‘Ql.i}jw
NOANA YV odlod slaisl aolilad ( oDl (6 JUSL 55 Waes o ckw 955,68 age

AO=AA :(OY)VE . oDl slatdl aalilas Ly &gy (s MSSL 53 oS 5Lke 5 glddsle sladie

— Allen, E. (2007). Modeling with 1td stochastic differential equations (Vol. 22).
Springer Science & Business Media.

— Bertsekas, D. P. (1995). Dynamic programming and optimal control (Vol. 1, No.
2). Belmont, MA: Athena scientific.

— Chakroun, F., &Abid, F. (2014). Dynamic asset allocation for bank under
stochastic interest rates.
— Halim, B. A, Karim, H. A., Fahami, N. A., Mahad, N. F., Nordin, S. K. S., &

Hassan, N. (2015). Bank financial statement management using a goal
programming model. Procedia-social and behavioral sciences, 211, 498-504.

— Hanson, F. B. (2007). Applied stochastic processes and control for Jump-
diffusions: modeling, analysis, and computation (\Vol. 13). Siam.

— Kamien, M. I, & Schwartz, N. L. (2012). Dynamic optimization: the calculus of
variations and optimal control in economics and management. Courier
Corporation.

— Mukuddem-Petersen, J., & Petersen, M. A. (2006). Bank management via
stochastic optimal control. Automatica, 42(8), 1395-1406.

— Mukuddem-Petersen, J., Petersen, M. A., Schoeman, I. M., & Tau, B. A. (2007).
Maximizing banking profit on a random time interval. Journal of Applied
Mathematics, 2007.

— Merton, R. C. (1973). Theory of rational option pricing. The Bell Journal of
economics and management science, 141-183.

— Tuovila, H. (2016). Optimised Strategies for Dynamic Asset Allocation.
— Tsay, R. S. (2005). Analysis of financial time series (\ol. 543). John Wiley & Sons.



